RIP4 regulates epidermal differentiation and cutaneous inflammation.
The receptor-interacting protein (RIP) family kinase RIP4 interacts with protein kinase C (PKC) isoforms and is implicated in PKC-dependent signaling pathways. RIP4(-/-) mice die at birth with epidermal differentiation defects, causing fusions of all external orifices and loss of the esophageal lumen. To further understand RIP4 function in the skin, we generated transgenic mice with epidermal-specific expression of RIP4 using the human keratin-14 promoter (K14-RIP4). The K14-RIP4 transgene rescued the epidermal phenotype of RIP4(-/-) mice, showing that RIP4 acts autonomously in the epidermis to regulate differentiation. Although RIP4(-/-) mice share many phenotypic similarities with inhibitor kappaB kinase (IKK)alpha(-/-) mice and stratifin repeated epilation (Sfn(Er/Er)) mice, the K14-RIP4 transgene failed to promote epidermal differentiation in these mutant backgrounds. Unexpectedly, topical treatment of K14-RIP4 mice with 12-O-tetradecanoylphorbol-13-acetate (TPA) induced dramatic, neutrophilic inflammation, an effect that was independent of tumor necrosis factor type 1 receptor (TNFR1/p55) function. Despite their enhanced sensitivity to TPA, K14-RIP4 mice did not have an altered frequency of tumor formation in TPA-promoted skin cancer initiated with 7,12-dimethylbenz[a]anthracene (DMBA). These data suggest that RIP4 functions in the epidermis through PKC-specific signaling pathways to regulate differentiation and inflammation.